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A Spot Welding Reliability Problem 
M. Rumsewicz* and P. Taylor, University of Adelaide, Australia 
Many production lines have a station where spot welding takes place. At such 
stations it is frequently the case that multiple operators draw on the same power 
supply. Given the high voltage drops that occur during spot welding and the 
deterioration i  weld quality that can occur when a large number of operators pot 
weld simultaneously, it is of interest o investigate the probability of poor welds 
being produced. We analyse a spot welding station used at General Motors-Holden 
(Aust). The first model reduces to a generalized Engset system (as used in telecom- 
munications models). The second model removes access to the power supply of 
additional welders whenever the extra power drain would cause poor quality welds. 
We make the assumption that all relevant distributions are negative xponential so 
as to allow analytic tractability of the problem. The model then becomes one of the 
Quasi Birth and Death type as analysed by Neuts (1981) and Gaver et al. (1984). 
Performance measures and numerical results are presented for the range of parameter 
values typical of those at GMH. These show the size of power supply required to 
adequately service a spot welding station is very small for either model. Hence it 
is preferable to implement the second model examined as this would lead to no 
poor quality welds being produced. 
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Inspection Policies for Deteriorating Units with Symptomatic Emissions 
L.C. Thomas*, University of Edinburgh, Edinburgh, UK 
D.P. Gaver and P.A. Jacobs, Naval Postgraduate School, Monterey, CA, USA 
This paper considers the problem of when to inspect a unit which can deteriorate 
and fail to operate satisfactorily. Most previous work in this area assumes either 
that any change in the state of the unit is immediately noticed (continuous inspection) 
or that on inspection the state of the unit is known exactly. The models in this paper 
consider the case where on inspection the state of the unit is not known but the 
values of related phenomena, like ill pressure or vibration are obtained. From the 
changes in these readings the decision has to be made whether the unit is in a 
satisfactory state or whether it is necessary to repair or replace it. 
One class of the models looks at the case of stand-by units where the unit is only 
in operation in emergencies and the inspections are trying to ascertain whether the 
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unit has already "fai led" and so will not perform adequately in an emergency. 
A second set of models look at active units where the inspections are trying to 
determine if the units have degraded to a point where their failure is imminent and 
so replacement or repair is necessary. 
Markov decision process theory is used to determine which types of policies are 
optimal and renewal theory used to determine the characteristics of such policies. 
2.17. Stochastic models in economics and physical science 
Nonequilibrium Phase Transitions and Systems of Infinitely many Stochastic Equations 
Luis L. Bonilla, University of Seville, Spain 
A nonlinear Fokker-Planck equation (FPE) is derived to describe the cooperative 
behavior of general stochastic systems interacting via mean-field couplings, in the 
limit of an infinite number of such systems. In the weak noise limit a general result 
yields the possibility of having bifurcations from stationary solutions of the nonlinear 
FPE into stable time-dependent solutions. The latter are interpreted as non- 
equil ibrium probability distribution (states) and the bifurcations to them as 
nonequil ibrium phase transitions in the thermodynamic limit, results for a model 
of self-synchronizing onlinear oscillators are given as illustrations. For this model, 
a Hopf bifurcation to a time-periodic probability density is described for any value 
of the noise strength. A recent extension of this result to the stochastic nonlinear 
parabolic equation, which the mean-field model caricaturizes, is also given. In this 
case, a new (formal) treatment which includes the use of the renormalization group 
is necessary. Part of these results have appeared in 
- L.L. Bonilla, J. Statistical Physics 46 (1987) 659-678. 
- L.L. Bonilla, J.M. Casado and M. Morillo, Self-synchronization f populations 
of nonlinear oscillators in the thermodynamic l mit, J. Stat. Phys. 48 (1/2) (July 1987). 
Random Measures and Particle Statistics 
Joseph Horowitz, University of Massachusetts, Amherst, MA, USA 
A model based on random measures is given for the distribution of weights of 
samples from a fine particle system (e.g., a powder) involving either a finite or an 
infinite number of particles, and including a possible continuum component; the 
model allows for breakdown or agglomeration of particles during the sampling 
process, i.e., a kind of "uncertainty principle". Applying the model to a random 
powder whose particle masses are given by the jump sizes of a subordinator, we 
have the following results: in the case of a stable subordinator, for almost every 
realization of such a powder, the weight distribution is absolutely continuous and 
